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For tlw cond.mwd 194(1 and 1991 data, the rate was determined to W:

71Ga Capture Rate= 58+ 17/-24 (stat) t 14 (t@) SNU.

~s assumes that the extraction cffiaency for 71Q atoms produced by solar neutrimw is

the same as thal measured using natural Ge carrier. This corresponds to 24 counts

assigned to kk decay, compared to tk SM prediction of 55 counts.

400

I(lil

a

I I I ~- -

. .1[
1990.0

Individual Extractions
Mean Value

.. .. . . ..--.1 .... . ...

I
I
I
I
I
1

I
I
I
1
I
I
I

57 tolls

I

1990.5 1991.0 l~J91m5 1992.0

Extrtmtiou Dntc

t

. .

hq;Nlttv willl III(sIn’:.l Iil %’,11111’;11111I-611111”1’rlilillly 101” Ili[’ l.oiidlilit’11 I(FMI ,11111IIFII llill.1.



dcterrnincd to be 101 * 5%, while that for the 71(.”%\vas 99 + 6/43%, indicating that the

extraction efficiency of the natural @ carrier and 71L-Ntrack closely.

The measurement with the 7%e doped carrier does not test for possible 10;ses which

might occur during the formation process. In inverse beta decay, the resultant 7%* atom

may be in an excited state and in some fraction, the 71(% atom is ionized. It is possible,

albeit very unlikely, that these excitations may drive some chemical reaction which may

result in the 71Ge atom being tied up in a chemical form which we cannot efficiently

extract. That atoms which have been produced in excited states can be extractud from

metallic gallium has been demonstrated at some level during the cleanup of the gallium,

as we efficiently extracted in excess of 99.9% of thu cosmogonic %e.

We arc currently carrying out a set of measurements in which we look at beta decay

of C;a isotopes in the ~allium. In the sudden impulse approximation, atomic excitation.. of

an atom during beta decay should IN the same as those in inverse beta decay. In this

experiment, we have taken a few grams of gallium from the reactors and then chemically

rumovcd all of the residual Ge carri~’r. The gallium was then irradiated to form .smwral I,Ig

c~ch of 70Ga and 7%a by (n,~ reactions The 70Ge and 7%% sub.scqucntly decay to 4ablc

70Ge and 7%% with half-lives of 21.1minutm and 14.1 hours, respectively. The gallium

metal is kept liquid (in order to simulate conditions in the solar ncutrirm runs) and

allowed LOsit for n fuw ww’ks w) thi~t all of the 70Gn and 72Ga has decayed. The Aabk’

7%k i~[~d74z aru then cxtractcd from tlw irradiated gallium usinx the same’ prom’duru as

in tlw full scale ~d,lr mwtrinn runs, Both thu absolut~’ amounts of %X’ a ml 72(;L’ al?d

tlwir ratio arc dctcrmin~’d by lnilSS s}x’ctroscopy. I’rclimilltlry rwmlts show Ilw ~’fficilvwics

fl)r 7(J( k’ ,lnd 72(i tt~ [w WI% illld %?%, rwqwctivcly, with uncwtaintius of :f 1O%. Thus, it

70( k, ,~1~’i72( J(*~lr~~f{)r[]l~t~] ill till’ lllllo[l[ltS L}k}ll’Ctld.ill~}M’ilrS Illllt

I:ilmlly, illl l’x~)(’rimlwl [Isill}; d 11(’ulrinosourn” is }Jl,lIlnl*tl in (wdur to tl’st lhl~ (W1’rilll

(’hlrilrlioll (’fli(.ilvlc.y ill sit(l. A s(li[,)[)ll~ll(~[l[ri[lo l.il[il)r,]ti(][l so[lrcxl(.~~[~[x’ [l];ILilsusi[l~

51( .r wlli(-jl ~11~~.,]vs~illl ~1~’/.’/ (i,iy ll,l]f”-lii”l~I)y 1~1[~(.trollt.lli]ldr(’f (’lllillillg [l~l)l](~’lll’rg(’ti(-#

11(’(llrillosof 7!+I L(1V (’l(l.’il’% ItI{) ,IINI ‘I:?(1L(’V (~~.ti% Ill<). AI~ l’[lgilu~i’ri[lg ti’sl rtil~ will~ il

‘il( .1.~{~llrL’l*W,W ~.,ll.ri{lil tNII duril~l; IIU* i,ill ~)f lW(). A idl-s~.,111. ~.i~lil~r,llitmk)wl’r .iilh’llsil y .

rll[~isM4MD11111(ILIIor 1°(M (l~il~};,] I M( ‘i ‘il( .r .~l~lrl-(’.



CURRENT STATUS AND FUTURE PLANS

With the combined 1990 and 1991 data sets, SAGE is obswwinga signal consistent with

71Ge produced by solar neuttims. The first results from SAGE, and tlw data from 1991

appear consistent taking into account the systematic uncertainties. The combiwd data

sets show a good overall fit to a value of 58 SNU. However, these results are still based on

limited statistics and assume that the extraction efficiency for 71G atoms produced by

solar neutrinos is the same as that measured using mtural Ge carrier. It is clearly

necessary to accumulate more data with higher signal to noise and better efficiencies, as

well as to test the extraction efficiency with a 51Cr artificial neutrino source.

intensive work has been carried out to reduce noise pulsing and backgrounds in tlw L

peak. Preliminary data indicates that beginning with the September 1992 r-we are able

to count the L peak, which will almost double our counting efficiency.

Preparations arc also underway to fully calibrate the system using a t artificial 51Cr

source. Wc expect to be able to carry out thh experiment in 1994.

Finally, wc arc continuing to study poasiblc systematic effects from h data, including

additirmal studies of possible background sources and Monte Carlo simulations.

CONCLUS1ONS

Diffcmnt SSMSpredict that the total cxpectwi capture rate in 71Ga to bC in the range2)#

~) of 125 to 132, with the dominant contribution (71 SNU) coming from the p-p neutrinos.

‘HIVminimum cxpcctcd rate in a Ga cxpcrimcnt, assuming only that the Sun is presently

g~’numting nuclear energy at tlw rate at which it is radiating energy, is 79 SNU5).

( Wrrvation of significantly Iuss than ‘W SNU in a };,lllium cxpcrimcnt is difficult 10

(’x~dilin w itlmut invoking IN*Wnculrino prqx’r[im.

‘1’lwfirsl mcsiuwrcirnrnhifrom iI ~,,~llium .std,w mwt rim} cxpcrimcmt have olwwvud

flmwrr71( ;(SJIIMNS tlli~il prcdictud by thr SSM. I%wli t111*I‘M) and 1~fil1 di~l~, VT tnmmw

t)[dy M% (If th~’ prldi..lod flux. A:islllnil]g IIILSl’xtr,lctilm ~’fiici~wcy for 71( k’ Jhmw

Imdutmi by .snl,~r niwtrimw is h’ SillIll’ ilS fl}r n,ltllr,ll (k’ uilrri~ir, llw firht 1111~.lslirt’111(’[lls

ilulirallt~ Illill 111(’tl[lx Illily lx’ h%!! thlln thfll L’NIN’L”I1’(1 fnun ~1-pnuutrinos illolll’.
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